Induction of selective cell death targeting on mature T-lymphocytes in rats by a novel immunosuppressant, FTY720.
A novel immunosuppressant, FTY720, induces a rapid and marked decrease of peripheral lymphocytes, and prolong allograft survival in rats. Its mechanism of action is mediated by apoptotic cell death. In this study, we determined the time-related changes in the numbers of total lymphocytes, and the ratios of lymphocyte subpopulations in peripheral blood and lymphomyeloid organs in rats after the single oral administration of FTY720 (10 mg/kg), comparing with the effects of cyclophosphamide (80 mg/kg, ip). Total number of peripheral lymphocytes decreased significantly 3 h after the administration of the drug, while that of polymorphonuclear cells increased. T-cells were markedly decreased in number and reached a minimum of 2.3% of the control 3 days after the treatment, while B-cells reached 19.7%. T-cells decreased in spleen and liver but there was no notable change in thymus, lymph nodes, and bone marrow. The susceptibility of the cells against the drug was variant based on the type and the source of cells in vitro. Polymorphonuclear cells were the most resistant and lymph node cells the most sensitive to FTY720 after 3 h incubation with different concentration of the drug (1, 10,100 mumol/l). When incubated with 10 mumol/l of FTY720, B-cells were significantly higher in viability than the whole T- or CD4-cells. These results demonstrated that FTY720 induces cell death selectively in mature T-lymphocytes, especially CD4-lymphocytes, in peripheral blood without the depression of bone marrow.